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usual range does not extend much to the eastward of the 
Mississippi River, and of two not usually found east of the 
Rocky Mountains, and of others that rarely occur north of 
Florida, shows the possibility of a species becoming, widely 
diffused over districts favorable to its existence by occasional 
mio'rations. 

OUR COMMON FRESH-WATER SHELLS. 
BY EDWARD S. MORSE. 

AMONG the most common of our fresh-water mollusks are 
the air-breathinog water snails. Muddy lakes, ponds, streams 
and marshes, being, their favorite abodes, and even ditches 
sometimes swarming, with them. It would be difficult to 
find a body of fresh-water that did not contain certain repre- 
sentatives of this class. 

Their shells are quite uniform in texture and color, con- 
taingin, but little lime, and for this reason are quite light, 
and even 'in some species slightly elastic. They are quite 
hardy in confinement, and a few specimens secured in early 
spring time will afford many pleasant hours of amusement 
to those interested in watching their habits. They have to 
come often to the surface of the water to breathe, and it is 
curious to watch them during this operation. The snail with 
its broad disk slowly sweeping along, the glass, feeding at 
the same time by lapping up whatever particles of food it 
may meet with. As it nears the surface the shell is inclined 
in such a way that the aperture is brought almost out of 
water, and then a funnel-like process is opened in such a 
way that the. air enters the respiratory cavity, while the 
water seems to be repelled by the edge of the funnel. 

During the spring time the eggs are laid and attached 
to some substance by a transparent mucous. If laid upon 
the glass walls of an aquarium, or the sides of a glass dish, 
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the complete development of the egg into a little snail, may 
be easily watched with a common magnifier. When nothing 
more than a cluster of cells may be defined within the egg, 
this mass is seen to slowly and continually revolve within. 
Soon two little eyes make their appearance, and by suc- 
cessive stages the shell is formed, and with a high magnifier 
the little one may be seen eating its way through the eggr- 

shell and mucous which surrounds it. 
These snails have the power of crawling or floating along 

the. surface of the water, the creeping disk being just level 
with the surface and the shell hanging beneath. When they 
wish to sink, a portion of the air contained in the lung 
cavity is expelled, and a slight clicking sound is heard ac- 
companying this movement.' They are mostly vegetable 
feeders, and seem to live on the ooze and slime that cover 
the stones and aquatic plants of their abode. 

There is one little species -that seems more like a land 
snail in its habits, from the fact that it can live a long time 
without immersion in water. It is generally found in little 
pools, whcre the water stands only a portion of the year. 
During the dry season' it hibernates like the land snails by 
plugging up the aperture of the shell with a thin partition 
of a viscid secretion of the animal, and in this condition 
will survive the droughts of summer. 

A simple -and serviceable collecting apparatus can be made 
from a tin dipper fastened to a pole six or. eight feet in 
length. The bottom of the dipper should be made of wire 
nettillg. With this one can scoop along the bottom of ditches 
and ponds, and will be rewarded by findings many a curious 
shell. And if he is at all interested in insects he will turn 
up some singular 'looking monsters in miniature, that will 
turn out to be the larval state of dragon flies or other well 
known forms. Even without the dipper the collector may 
find many species by examining the -bits of bark and stone 
and the stems of aquatic plants that he may pull up from 
the poled. - The under side of lily-pads also proves a resting 

AMER. NATURALIST, VOL. III. 82 



650 OUR FRESH-WATER SHELLS. 

place for certain species. With the results of a day's col- 
lectinog before hinm he will probably find the following genera 
of air-breathing water snails represented. 

Lymncea, in which the aperture of the shell is on the 
right side, when the shell is held with the apex upward, and 
the aperture faciDg you, the tentacles being broad and tri- 
angular. 

Pitysa, in which the aperture is always on the left side, 
if the shell is held in the positioii just described, and the 
tentacles slender. 

Planorbifs, in which the shell is always coiled in a plane 
so that there is no elevated spire. 

Ancylus-, in which the shell differs very widely from all 
the rest in having no twisted spire, but in having the shape 
of a1n oval flattened bowl. 

There is a common marine shell called limpet that the 
shell of Ancylus greatly resembles in form, though the ani- 
mals are entirely unlike. 

Physa. Ancylus 

Lymnxa. Planorbis. 

We here give figures of these four characteristic forms, 
side by side, and these are represented in North America by 
about one hundred and twenty species, according to Binney. 

In the plate we have figured some of the prominent spe- 
cies of Lymncet and Physa, the cuts having been loaned us 
by the Smithsonian Institution, whose publications in this 
department have been of great value to the student in quest 
of these animals. 

In the explanation of plate the distribution of the species 
represented is given. We may add that the species of 
these genera are very perplexing to define, and will require 
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much patient labor to characterize those that are truly spe- 
cies and those that are varieties only. 

EXPLANATION OF PLATE 11. 

Fig. 1. Lymnma megasoma Say. Lake Champlain to Michigan. 
" 2. " .appressa Say. Northern States to Pacific. 
" 3. " reflexa Say. Northern States. 
" 4. " decollata Mighels. Maine, Connecticut. 
"6 5. "4 proxirna Lea. California. 
"' 6. " gracilis Jay. Lake Champlain to Michigan. 

Figs. 7, 8, 9, 10, 11, 12. Lymnwca elodes Say. Northern United States. 
Fig. 13. Lymnama desidiosa Say. New England to Kansas. 
Figs. 14, 15, 16, 17, 18, 19. Lymncea columella Say. New England, Lake 

Superior, Georgia. 
Fig. 20. Physa ampullacea Gould. Oregon. 

21. " Virginea Gould. California. 
" 22. " Lordii Baird. British Columbia. 

23. " gyrina Say. Northern United States; figured from origi- 
nal specimen. 

Fig. 24. Physa elongate Say. Northern United States. 
25. " heterostropha Say. Throughout United States. 

" 26. " * Animal expanded. 
" 27. " humerbsa Gould. Colorado Desert. 

WHAT IS BATHYBIUS ? 
BY PROFESSOR W. C. WILLIAMSON, F.R.S. 

DURING each successive year the Protozoa prove to be of 
increasing importance to the physiologist. In no other class 
of matured animals can the protoplasm, of which we have 
recently heard so much, be studied to such advantage. Con- 
9titulting the lowest known manifestation of both animal and 
vegetable life, it seems to bring us very near to the boundary 
between the organic and the inorganic worlds. It exhibits 
the simplest phenomena of life under the least complex of 
conditions; hence it has recently been appealed to by one 
of the most philosophical of living zoologist as capable of 
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